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he National Institute of Standards and Technology was established in 1988 by Congress to “assist industry
in the development of technology . . . needed to improve product quality, to modernize manufacturing processes,

to ensure product reliability . . . and tofacilitate rapid commercialization . . . of products based on new scientific
discoveries.”

NIST, originally founded as the National Bureau of Standards in 1901, works to strengthen U.S. industry’s
competitiveness; advance science and engineering; and improve public health, safety, and the environment. One of the
agency’s basic functions is to develop, maintain, and retain custody of the national standards of measurement, and
provide the means and methods for comparing standards used in science, engineering, manufacturing, commerce,
industry, and education with the standards adopted or recognized by the Federal Government.

As an agency of the U.S. Commerce Department’s TechnologyAdministration, NIST conducts basic and applied
research in the physical sciences and engineering, and develops measurement techniques, test methods, standards, and
related services. The Institute does generic and precompetitive work on new and advanced technologies. NIST’s
research facilities are located at Gaithersburg, MD 20899, and at Boulder, CO 80303. Major technical operating units
and their principal activities are listed below. For more information contact the Public Inquiries Desk, 301-975-3058.

T

Office of the Director
• Advanced Technology Program
• Quality Programs
• International and Academic Affairs

Technology Services
• Manufacturing Extension Partnership
• Standards Services
• Technology Commercialization
• Measurement Services
• Technology Evaluation and Assessment
• Information Services

Materials Science and Engineering
Laboratory
• Intelligent Processing of Materials
• Ceramics
• Materials Reliability1

• Polymers
• Metallurgy
• Reactor Radiation

Chemical Science and Technology
Laboratory
• Biotechnology
• Chemical Kinetics and Thermodynamics
• Analytical Chemical Research
• Process Measurements
• Surface and Microanalysis Science
• Thermophysics2

Physics Laboratory
• Electron and Optical Physics
• Atomic Physics
• Molecular Physics
• Radiometric Physics
• Quantum Metrology
• Ionizing Radiation
• Time and Frequency1

• Quantum Physics1

Manufacturing Engineering Laboratory
• Precision Engineering
• Automated Production Technology
• Intelligent Systems
• Manufacturing Systems Integration
• Fabrication Technology

Electronics and Electrical Engineering
Laboratory
• Microelectronics
• Law Enforcement Standards
• Electricity
• Semiconductor Electronics
• Electromagnetic Fields1

• Electromagnetic Technology1

• Optoelectronics1

Building and Fire Research Laboratory
• Structures
• Building Materials
• Building Environment
• Fire Safety
• Fire Science

Computer Systems Laboratory
• Office of Enterprise Integration
• Information Systems Engineering
• Systems and Software Technology
• Computer Security
• Systems and Network Architecture
• Advanced Systems

Computing and Applied Mathematics
Laboratory
• Applied and Computational Mathematics2

• Statistical Engineering2

• Scientific Computing Environments2

• Computer Services
• Computer Systems and Communications2

• Information Systems

1At Boulder, CO 80303.
2Some elements at Boulder, CO 80303.
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The Journal of Research of the National Institute of Standards and Technology features advances in
measurement methodology andanalyses consistent with the NIST responsibility as the nation’s measurement
science laboratory. It includes reports on instrumentation for making accurate and precise measurements in
fields of physical science and engineering, as well as the mathematical models of phenomena which enable the
predictive determination of information in regions where measurements may be absent. Papers on critical data,
calibration techniques, quality assurance programs, and well-characterized reference materials reflect NIST
programs in these areas. Special issues of the Journal are devoted to invited papers in a particular field of
measurement science. Occasional survey articles and conference reports appear on topics related to the Insti-
tute’s technical and scientific programs.

ISSN 1044-677X Coden: JRITEF Library of Congress Catalog Card No.: 89-656121

United States Government Printing Office, Washington: 1995



Volume 100, Number 2, March–April 1995
Journal of Research of the National Institute of Standards and Technology

Contents

Articles
Low-Temperature Properties of Silver David R. Smith and 119

F. R. Fickett

Mixing Plate-Like and Rod-Like Molecules Edmund A. Di Marzio, 173
With Solvent: A Test of Flory-Huggins Arthur J.-M. Yang, and
Lattice Statistics Sharon C. Glotzer

News Briefs

GENERAL DEVELOPMENTS 187

NIST Issues Standards for Cleaner Gasolines
U.S. Broker Chosen for Joint Effort with Japan
Laser Measurements Now Ultraprecise in Ultraviolet

NIST Physics Data Now at Your Fingertips 188
Enhanced Frequency Calibrations Offered
Consortium Report: How Elbows Affect Measurements
Two Bibliographies of EM Metrology Published
NIST Guide on Measurement Uncertainty Available

Video Features 1994 Baldrige Award Winners 189
NIST Briefs Interagency Group on New Program
Laboratory Accreditation
Energy-Related Inventions Program Recommendations

Special Tests Support New Trend in Industry’s Use of Transfer Standards 190
Magnetic Calibration Facility Completed for Navy Primary Standards Laboratory

Gaseous Electronics Conference Draws Attendees from Around the World 191
Display Materials Consortium Workshop
Surging the Upside-Down House: Bringing Together Theory and Reality

for More Reliable Electronic Appliances

Load Cell Testing: OILM R60 192
NIST and Private Company Establish a Joint Process Planning Integration R&D Effort
ISO Technical Committee 201 on Surface Chemical Analysis Meets

Careful Re-Evaluation Leads to New Radioactivity Standard 193
Process Control for Manufacture ofPolymer Composites
Resonantly Amplified Neutron Waves in Thin-Film Resonators and Their Applications



Volume 100, Number 2, March–April 1995
Journal of Research of the National Institute of Standards and Technology

NIST Delineates Effectiveness of Fine Water Sprays as Fire Suppressants 194
NIST Models Bubble Formation in Burning Materials
Construction and Building Industries Express Needs
NIST Completes Refrigeration Cycle Simulation Model

NIST Sponsors Meeting on Cryptographic Applications Program Interfaces 195
Computer Security Guidance Issued
Guidance on OSE Procurements Published
NIST Hosts Lecture on Information Definition (IDEF) Methods in an

Object Oriented World
NIST Collaborates with Drug Enforcement Administration (DEA) on Multi-Agency

Certification and Accreditation
GAMS Sees Increasing Recognition, Usage

Improved Enzyme Not a ‘‘Wash Out’’ Fighting Stains 196
Nature Shares Data Storage Scheme with Scientists
New Paper Features Usefulness of Crystal ‘‘Disorder’’
Private Company, NIST Team to Create Parallel Computing Software

MOIST Software Validated in Lab Tests 197
What Can Cold Air Do? New Model Tells All
Technology Partnership Completes Successful Term
New Report Catalogs Frozen Marine Tissues

Energy-Related Inventions Program Recommendations 198
NIST EMI/EMC Metrology Workshop Focuses Industry on Roadmap Issues
NIST Scientist Chairs International Working Group on Humidity Measurement

Control Strategy for Toxic Metal Emissions 199
NIST Hosts Telepresence Microscopy Working Group
NIST Scientists Collaborate with SEMATECH to Study Contamination on Silicon Wafers

Observation of Large Magnetic Domains in Magnetoresistive Granular Metals 200
Accelerated Aging of Silk by Gamma Rays and Electrons
Noncollinear Spin Structures in Fe25Co75/Mn Superlattices

Ultrahigh Sensitivity Hard-Drive Read Head 201
Model for Cyclic Fatigue of Lead Zirconate Titanate
Developing a Worldwide Consensus on Building Performance Fire Standards
NIST Measures Smoke and Radiation from Forced-Ventilated Large Outdoor Fires

Computer Program Developed for Predicting Service Life of Concrete Vaults for 202
Disposal of Low-Level Radioactive Wastes

Updated BLCC Program Released
NIST Conducts First Successful Non-Line-of-Sight Survey Experiment

NIST Hosts Post-Earthquake Fire and Lifeline Workshop 203
NIST ‘‘Commissions’’ the Air Quality in a New Office Building
NIST Collaborates with the National Aeronautics and Space Administration

(NASA) to Improve Software Engineering
NIST Collaborates with the Electronics and Telecommunications Research Institute,

Republic of Korea, on Broadband ISDN



Volume 100, Number 2, March–April 1995
Journal of Research of the National Institute of Standards and Technology

Framework for High Integrity Software Issued 204
NIST Joins Forces with the National Archives and Records Administration on Electronic

Access to Information
New Publication Focuses on Analytical Methods for the Analysis of Cancer

Chemopreventive Agents

STANDARD REFERENCE MATERIALS 204

Standard Reference Materials 3198 and 3199—Electrolytic Conductivity
Standard Helps Analyze What’s ‘‘Down By the Bay’’

Standard Reference Material 2781—Domestic Sludge 205
Standard Reference Material 930e—Glass Filters for Spectrophotometry
Round-Robin Results Confirm Need for Optical Fiber Connector SRM

STANDARD REFERENCE DATA 206

Chemical Kinetics Database for PC Users Expanded
NIST/EPA/NIH Mass Spectral Database/Microsoft Windows Released

Calendar 207


